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SYNOPSIS 


Launching of Mission 1028 (J-26) occurred at 2106Z on 2h Decexter 1965. 
Recovery of both SRV's (Satellite Re-entry Vehicles) was achieved t: air 
catch -- the first at 00152 on 30 December 1965, and the second at 23257 
on 2 January 1966. The mission accomplished 57 operational, 11 domestic, 
and 9 engineering passes. 


Both panoramic and stellar cameras functioned properly througrcut the 
mission. The index camera on the Zirst phase of the mission (102€-1) was 
also operational throughout its portion of the mission. The shutter of the 
index camera employed in the second phase (1028-2) failed to close on frame 
1 and remained open throughout the mission. Therefore, no usable index 
photography was obtained on the second kalf of the mission. The forward 
panoramic camera was subject to intermittent failure of the freauerecy mark 
track throughout the mission. An area of out-of-focus imagery at “ne supply 
end of the frame is present on 2 passes of the forward record. The aft 
panoramic footage was affected by an extremely slight loss of optimum focus 
along the frequency mark edge of numerous frames throughout the mission. 
All horizon cameras operated properly; however, the veiled imagery noted on 
previous missions was present. 


The photography on this mission is considered to be of slightly better 
quality than that obtained on the last few missions. A Mission Information 
Potential (MIP) of 85 was assigned to both portions of the mission. 


The interpretation of the material is limited by cloud cover which 
degrades or obscures approximately 30 percent of the photography. Snow 
cover and clouc shadow also reduce its usability. 


Despite the failure of the index camera on 1028-2 and the presence of 
minor anomalies, overall, the mission is considered good. 
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1. Launch and Recovery Dates 


Launch -- Mission 1028-1: 
Recovery -- Mission 1028-1: 


wie with § TL 6 aa 


OPORTO INABIISEM 


GENERAL FLIGHT DATA 


24 December 1965/2106Z 
29 December 1965/00152Z 


Reactivation -- Mission 1028-2: 29 December 1965 


Recovery -- Missior. 1025-2: 


2. Orbital Parameters 


2 January 1966/23252 


Mission 1028-1 


(Rev 42) 


Period: 90.775 min. 
Perigee: Q7.655 nm 
Apogee: 243.530 nm 
Eccentricity: 0.02520 
Inclination Angle Deg: 80.916 
Perigee Latitude Dez. N: 28 ube 


3. Photographic Operations 


Pass Information 


Mission 1028-1 Mission 1028-2 


Operational Passes 28 : 29 
Domestic ‘Overational L 0 
Domestic 5 5 
Engineering 5* h 


*Includes one complete pass which was edited out. 


4. Recovery Fevolution 
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b. Mission 1323-2: 4: 
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PART f. CAMERA OPERATIONS 


1. Forward-Looking (Master) Panoramic Camera No 176 


The forward-iocoxing panoramic camera functioned properly thrcughout tre 
mission. The phctozgraphy was, however, affected py the following dezrada- 
tions. 


a. Degradation of the photosraphy bv foz patterns due to list 


leaks was extremel;; minor. The location and configuration of these 
patterns are shown below. 


ti 


Approximate Location of Fog Patterns 





1. First frame of camera operation (present on only the 
first frame of a few passes). 


2. Fifth frame of camera operation (present only at the 
beginning of some passes). 


at the suvoly end of the last frame or the 
e tirst Trame of @ Tew passes. 


4, Present on the first frame of pass 1D. 


bt. An area of out-of-focus imagery was detected at the supply 
end, camera rumber edge of the format in passes 130D and 131D. The 
out-of-focus condition is first noticeable in frame l2 of pass 130D 
tut the cesratation is slight. The condition becomes progressivel; 
mcre severe a.t reacnes maximum degradation by frame 15. Thereafter, 
the degree of severit, remains fairly consistent, being slightly less 
in some instances. The cut-of-focus area thus continues through 
vrame “5 c* pass 131D. It is not present in frames 86 through 111 0° 
pass iSit, tut is detectarle in frames 112 through 127. The degrada- 
tior in :rame 127 is slight and there is no out-of-focus area preserit 
tr. amt s.ierteeting frame. The maximum area affected by this conditicr. 
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‘is a band which extends approximately 4 inches to the right of the 
supply shrinkage marker, is approximately 0.5 inch wide, and is 
adjacent to the camera number edge of the format. Beginning close 
to the supply shrinkage marker it extends approximately half way 
across the width of the format area. The shape of this area is 
illustrated below. | 





Pitch measurements (measurements between the film edge and 
format edce at each end of the frame) show that the format has a 
greater bias in those frames which display the focus degradation. 
The location of a manufacturer's splice in frame 50 of pass 130D 
suggests the possibility that either a change in film tension due 
to the adhesion of the splice to a successive film wrap or a bias 
in the joined material caused a slight mistracking of the film. 


c. Fine emulsion scratches located under the camera number 
just inside the format at the binary edge are present on most frames 
of the mission. An occasional series of short, fine, emulsion 
scratches oriented parallel to the major axis of the film is located 
at the take-up end of a few frames. 


d. Dendritic static discharge traces are intermittently present 
along both edges of the film throughout the mission. The frequency 
and severit,; of traces on this mission are considerably greater than 
on recent missions. Cause of all the static discharges is unknown. 
Although the number of static discharges noted during the pre-siice 
operation was greater than normal, the increase was not significant 
enough to explain the numerous discharge traces which slightly 
degrade the material. 


e. A series of crimps, indented from the base side, begin in 
frame St ot pass 22D. These crimps join to form a continuous crease 
which runs cf" of the ‘requency mark edge of the film in frame 67. 
Associated with these crimps are emulsion cracks and abrasions. A 
manufacturer's splice located in frame 64 is suspected to be the 
cause c: the crimps, crease, and abrasions. Pitch measurements 
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indicate-no extreme bias in;the platten area during exposure. It 
is quite probable that the material was creased during the splicing 
or spooling process. An illustration of the orientation of the 
crease follows. 





2, Aft-Looking (Slave) Panoramic Camera No 177 


The art-looking panoramic camera operated properly throughout the 
mission. There were no serious degradations of the photography; however, 
some of minor consequence were present. 


a. The fog patterns due to light leaks, although of only 
minor severity, are more frequent, larger, and more intense than those 
imaged on the forward panoramic material. These patterns generally 
affect the last few frames of the last camera operation in a pass. 
The density of the Trogged areas is commensurate with the duration 
between camera operations and the solar elevation during that period. 
The apvoreximate location and configuration of the fog pattern is 
fllustrates %elLew? 
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of these traces could have been imaged during the process of film 
transport through the camera and. i? so, whether humidity conditicns ( 
2 mz 


during the film loading vrocedure are a factor in the generation c 
the static discharges. This cuesticn is, as vet. unanswered. 


f. Fine emulsion scratches sriented parallel to the major axis 
are present intermittently threushc.it the mission. The most contin- 
uous of these is located 1.43 incher rem the stig ales vark edze — 


Oo” the camera 


co: the film. The scratch aovears tc be independent 
horizon Yormats. 


scar mechanism since it is vresent tnroush tne 


Yorn 


=. Transverse banding was occasionally detectable throughout 
the mission put degradation was nonexistent to slight Tor the most 
part. Severe banding is vresent cn frames “73 through &3 of pass 
121D. Althouch these bands are sually confined to approximatel: 3 
inches at the beginnirs co: sear. some of these frames contair a 
series of tands which besin arter avproximately 4 inches of scan. 
imMis “eConii tion unususi Pit car re vossitl: attributed to dirt in oe 
the sear mech 
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7. Second frame from end of camera operation (present only 
at end of pass 121D). 


8, Last frame of camera operation (present only at end of 
passes 1D, 9D, 21D, 36D, 45D, and 121D). 


9. Present at the supply end of the last frame or the take- 
up end of the first frame of most passes. 


b. Under high macnification (40X plus) it was discovered that the 
imagery alonr the frequency mark edge oF some Trames was nct as good 
as that alon: the camera number ecge. The imagery along the frequency 
mark edge of the format is slightly out-of-focus. The transition from 
good focus at the camera number edge of the format to slightly out at 
the opposite format edge is gradual with no definite line of demarcation. 
Although this condition vrevails throughout the mission, it is considered 
cnly a slight degradation since it is just perceptible under high magni- 
“ication. 


c. Fine emulsion scratches located just inside both format edges 
under the camera numter and at the take-up enc of the "rame are present 
intermitter.ti: throughout the mission. A series or short fine emulsion 
scratches is also present in the take-up bonus area of most frames of 
the mission. Since this raking is located in the bonus area of the 
format, none of the useable image area is degraded. 


d. Numerous minus density streaks (on the ON) are intermittently 
present throughout the mission. (‘Most are biased and appear to follow 
the peth of the Tleld flettener. Mer, however, are randomly oriented. 
Frame 2 ¢f pare 5D ecncains tie imate s: a particle of roreigh matter 
art the resulting minus tensit; strea:. as the particle is swept along 
ty the vield flattener. A thin line of minus density located approxi- 
mately one inch from and parallel tc the frequency mark edge of the 
film begins in frame 70 of pass 102D and is intermittently detectable 


+o the end of the missicr. 


e. Traces of dendritic static discharges are numerous along both 
eices cl the mntertal thr-.chout the mission. Many traces extend into 
tre format area rut mort a een:ined to the borders. Revorts from 
sne vrocessing corvractc : te tna more static discharges than usual 
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of these traces could have been imaged during the process of film 
transport through the camera and, if so, whether humidity conditions 
during the film loading procedure are a factor in the generation of 
the static discharges. This question is, as yet, unanswered. 


f. Fine emulsion scratches oriented parallel to the major axis 
are present intermittently throughout the mission. The most contin- 
uous of these is located 1.43 inches from the frequency park edge 
of the film. The scratch appears to be independent of the camera 
scan mechanism since it is present through the horizon formats. 


g- ‘Transverse banding was occasionally detectable throughout 
the mission but degradation was nonexistent to slight for the most 
part. Severe banding is present on frames 73 through 83 of pass 
121D. Although these bands are usually confined to approximately 3 
inches at the beginning of scan, some of these frames contain a 
series of bands which begin after approximately 4 inches of scan. 
This condition is unusual but can be possibly attributed to dirt in 
the scan mechanism. 
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA 


The data pertaining to photographs contained in this publication 
are defined as follows: 


PASS: A pass is the operational portion of an orbital revolution. A 
suffix D indicates that the photography was acquired during the 
descending portion, a suffix A indicates that the photography was 
acquired during the ascending portion, and a suffix M indicates that 
the photography was acquired during a pass that includes both ascend- 
ing and descending portions. An additional suffix E indicates that 
the pass was an engineering operation or that a portion of the pass 
has been edited. 


DATE OF PHOTOGRAPHY: The date of photography indicates the day, ‘month, 
and year (GMT) that the photography was acquired. 


UNIVERSAL GRID COORDINATES: These coordinates are included to locate 
the illustrated photography within the panoramic format. 


ENLARGEMENT FACTOR: The enlargement factor is included to indicate the 
number of diameters the original material has been enlarged in the 
photographic illustration. 


GEOGRAPHIC COORDINATES: These coordinates are included to indicate the 
latitude and longitude of the center of the panoramic format. 


ALTITUDE: This measurement is the vertical distance from the vehicle to 
the Hough Ellipscid at the time of the acquisition of the photography. 


PITCH: Rotation of the camera about its transverse axis. Using appropriate 
aeronautical terminology, positive readings indicate nose-up attitude 
and negative readings indicate nose-down attitude. 


ROLL: Rotation of the camera about its longitudinal axis. Using appropriate 
aercnautical terminology, positive readings indicate left wing-up atti- 
tude and negative reacings indicate right wing-up attitude. 


YAW: Rotation of the camera about its vertical axis. Positive readings 
indicate counterclockwise rotation when viewing the ground nadir from 
che vehicle-mounted camera in flight. 


L°CAL SUN TIME: This time is included to present to the viewer a realistic 


sime cf acsuisiticn cf the phctography illustrated. 
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SOLAR ELEVATION: The solar elevation is the angular elevation of the 
sun above a plane tangent to the surface of the earth at the center 
of the paroramic format. A negative solar elevation indicates that 
the sun is below the plane. 


SOLAR AZIMUTH: The solar azimuth is the angular measurement of the rays 
of the sun measured from true north in a clockwise direction. 


EXPOSURE: The exposure is the duration of the photographic exposure 
expressed in a fraction of a second and is computed from the 
scan rate anc slit width. 


PROCESSING LEVEL: The particular degree of development given to the 
film to attain negatives of the highest possible quality. Three 
levels cY prcecessing, Primary, Intermediate, and Full, are currently 
employed. 


VEHICLE AZIMUTH: The clockwise measurement from true north to the 
longitudinal axis of the vehicle heading. 
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IGUPE 2. EXAMPLE OF THE RESOLUTION ALONG THE CAMERA NUMBER EDGE OF AN 
AFT FRAME ‘ 


FIGURE 3. EXAMPLE OF THE RESOLUTION ALONG THE FREQUENCY MARK EDGE OF 
THE SAME AFT FRAME 


The resolution along the camera number edge of a frame can be compared 
to that alone the frequency mark edge of the same aft frame in Figure 3. 
The loss in qualit; along the frequency mark edges is readily detectable 
at magnifications of 4OX and greater. 


NPIC K-99397 (8/66) 
NPIC K-6838 18/66) bars 


ecOe a 


Handie Via 


| Jolene bithll— 
FO} SECRET ROP Control System Only 


Handle Via | —FOP“SECRET RUFF po 


PorerhHeeE ey 


Control System Only NO=FOREION-BISSEM 
FIGURE 2 FIGURE 3 
Camera No Edge Freq Mark Edge 

CAMEYE: 6. 4: fe. seek oe wi we et ve @ ASE Att 

PASS: 3 ert He Bane eC a a ASD 
PY SMC ee Oe es RS ae ae ee, LO 10 

Date of Photography. .... . 27 Dec 65 27 Dee 65 
Universal Grid Coordinates . . €1.2 - 14.5 61.2 ~ 9.5 
"nlargement Factor ..... . 40X LOY 
Geosraphic Coordinates ... . 32-k9S 59-58W 32-498 059-58W 
BI ETCRIE & “ac sn.a) WAM antes @ tw OST SOLS 837,013 
Camera Attitude: . 
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FIGURE 4. EXAMPLE OF THE RESOLUTION ALONG THE CAMERA NUMBER EDGE OF AN 
AFT FRAME 


rf 


IGURE 5. EXAMPLE OF THE RESOLUTION ALONG THE FREQUENCY MARK EDGE OF THE 
SUCCESSIVE AFT FRAME 


The identical coverage illustrated here clearly shows the loss of 
imaze quality. This slightly out-of-focus condition was present along 
this edge on all aft frames throughout the entire mission. 
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3. ieniasaaaene (Master) Horizon Cameras 


Both master horizon cameras were operational throughout the mission. 
The imagery ranges from under to over exposed as is normal for these cameras. 
The horizon arcs, however, are of good quality and are usable for attitude 
determination throughout the mission. A small plus density trace resulting 
from a dendritic static discharge is present at the supply end of all take- 
up horizon formats of the mission. 


4, Aft-Looking (Slave) Horizon Cameras 


Both slave horizon cameras were operational throughout the mission. 
The starboard horizcn displays a veiled appearance on all passes from 1D 
through 68D. When examined under magnification the photography is found 
to be sharp (in focus). This phenomenon has been noted on previous missions 
and is being investigated. This condition does not seem to affect the 
horizon arcs which were suitable for the determination of attitude through- 
out the mission. Both horizons contain small traces of dendritic static 
which occur along the frequency-mark edge of the format and do not affect the 
horizon readout. 


{ 5. Stellar Camera No D77 Reseau No 97 (Mission 1028-1) 


The stellar camera operated properly throughout the mission. The 

eS record is exceptionally clean and free of degrading factors. Most stellar 
images appear doubled or streaked; however, they are adequate for stellar 
reduction and the quality of the imagery is considered to be good. Streaked 
images, believed to be particles of crystallized jettisoned fuel, are 
vresert on the following ‘rames: 
1,2,3,4,7,8,10,11,14,17,18,19,20,22,23,25,26,29, 32, 34,35, 36,46,47,48,52,55,58, 
60,01,63,71,75,77,80,94,104,106,116,120,129,136,140,152,2h6, and 273. 


Approximately 40 percent of each stellar format is affected by fog 
resulting from light reflecting on the baffle and side curtain. The density 
o> this fog is commensurate with the solar elevation and look angle during 
exposure. A slight band of fog perpendicular to the film edges is detect- 
atle between frames 99/100 and 187/188. A plus density line. located between 
wne ccrrelation mark and the stellar format runs parallel to the film edges 
trom frame 369 through ‘frame 417. This line appears to be caused by a slight 
atrasion of the tilm and is located 0.15 inches from the correlation mark 

ice co the :ilm. Dendritic static discharge traces appear intermittently 
G@icne thic line. Zmulsion cracks parallel to the minor axis begin in frame 
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324 and are present intermittently throughout the remainder of the material. 
The last 2 feet of film were abraded by runout. This includes only one 

foot of stellar imagery, the last foot being intended as wrap-up. No major 
problems were encountered in the stellar reduction. 


6. Stellar Camera No D74 Reseau No 95 (Mission 1028-2) 


The steller camera was operational throughout its portion of the mission. 
Although it af:ects approximately LO percent of each stellar format, the 
Tlare level is cousidered to be slightly less than normally experienced and 
stellar images are readily detectable. Although most star images are elons- 
ated or doubled tiey are suitable for attitude reduction. Intermittent areas 
of fog patterns containing images of equipment are present throughout the 
record. In mary cases the degree of fogging is so severe that the stellar 
images are obscurei. These fogged areas were caused by the large amourt 
o> light entering the S/I unit through the malfunctioring index shutter. 


Since the index record on 1028-2 was not usable, there was no stellar 
reduction on the cecond portion of the mission because both the S and I re- 
cords are necessary for attitude determination. 


7. Index Camera No D77 Reseau No 91 (Mission 1028-1) 


The index camera operated well throughout the mission and the photo- 
graphic quality is good. Most frames contain an image of a portion of the 
edge of the reseau. These images are caused by internal light scatter 
within the reseau being refracted by the edge. The last frame is fogged 
and abradea bo ru.out. 


-, I:siex Camera Uc 74 Reseau No 76 (Mission 1028-2) 


The shutter failed in the open position on the first frame and remained — 
open throurhout the second phase of the mission. All but 2 formats are forged. 
Those not corred were exposed during night engineering passes and contain 
rc imagery. Nec imagery is detectable in the second phase of the mission and 
mc vertion of the record is usable for attitude determination. 
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a. The :reguency marks are missing on approximately one-third of 
She i ivant stosion material. They do not fade out but stop abruptly, 
GL.) @v “ie en of @ frame. They always restart after the smeared 
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pulse and continue for at least the remainder of that frame. No 
failure pattern is detectable and the cause for intermittent operation 
is believed to lie in marginal operation of the neon bulb or drive 
transistor Q109. 


b. The smeared pulse on the forward material which indicates 
stellar /index operation failed twice during the flight. It was not 
recorded as required on frame 44 of pass 87D and frame 28 of pass 
196AE. The length of these smeared pulses varies from 0.8 inches 
on frame 23 of pass 133D to 5.1 inches on 6 frames throughout the 
mission (Example: frame 146 of 22D). 


c. The shrinkage markers and data block edge of the formats 


from both cameras display ragged edges throughout the mission. This 
was caused by an emulsion build-up on the film guide rails. 
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FIGURE 6. EXAMPLE OF STELLAR PHOTOGRAPHY, MISSION 1028-1 


The middle stellar frame in the series shown contains an image of 
what is possibly a particle of jettisoned fuel. The degree to which the 


flare pattern affects the imagery can also be seen. The stellar record 
from both portions of the mission was good. 
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FIGURE 7. EXAMPLE OF INDEX PHOTOGRAPHY ON MISSION 1028-1 


The good quality of the index photography is easily seen in the 
accompanying illustration. The grid lines are well imaged and the reso- 
lution of the imagery is good. 
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PART Il. FILM 


1. Film Processing 


This section provides an evaluation of exposure, processing, and 
densities of the criginal negatives from Mission 1028. , 


a. Exposure was mostly good throughout the mission. Excludine 
engineering vasses, solar elevations ranged from 2°4' to 74°913°. As 
is normal, acquisition in areas with low solar elevations coupled with 
low reflectivity producec vy wet terrain provided minimal exposure 
even when processed at the full level cf development. Likewise, areas 
illuminated ty high solar elevations combined with the extreme reflec- 
tivity of fresh snow cover produced the maximum exposure recorded 
by this missicn. The vrocessing contractor reported that even though 
a large percentage of both the forward and aft mterial was processed 
at the full level of development, their overall minimum density levels 
tended to be low. 


bo. Twenty-eight changes in the development level were made on the 
*orward material and 35 cn the art material. The necessity for a 
change in the level of development in order to provide optimum process- 
ing of the material was determined by visual observation and infra-red 
detection densitometry. The percentages of film processed at the various 
levels are: 


Development Level | 1028-1 1028-2 
Forward Aft Forward Aft 
Primery oO 0.1% 1% O% 
Intermediate 4G 16.0% 9% 6% 
Full 96% 83.9% 90% Q4% 


Eleven parts of the forward film and 9 parts of the aft film required 
printing at 2 density levels to provide duplicate positives of optimum 
quality. 
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« raysical Fils Decrasavicns 


a. Some miner abrasions, pinholes, and comets were noted throughout 
tre missicn; however, jtegradgaticn is considered minor. 
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c. Any abnormal tension transient of the film is a potential hazard 
to system performance. Such a transient is produced when the cold flow 
of adhesive from a manufacturer's splice causes adjoining film wraps to | 
adhere. Adhesive transfers, static discharge traces, plus density 
streaks, and emulsion lifts are usually present in association with | 


se 
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manufacturer's splices. The following diagrams give the location of 
these anomalies in relation to all splices on the forward and aft 
material. 
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3. Film Footage 


Camera | Footage Frames 
Forward-Looking Panoramic Camera 8,130 2,97 


No 176 Mission 1028-1 


Aft-Looking Panoramic Camera 8,227 3,001 
No 177 Mission 1028-1 


Stellar Camera | 6 42s 
No 97 Mission 1028-1 


Index Camera 90 418 
No 91 Mission 1028-1 


Forward-Looking Panoramic Camera 7,807 2,947 
No 176 Mission 1028-2 


Aft-Looking Panoramic Camera 7,700 — 2,911 
No 177 Mission 1028-2 


Stellar Camera 4g 433 
No 95 Mission 1028-2 


Index Camera 121 439% 
No 76 Mission 1028-2 


NOTE: Footages include pre- and post-flight material. 
*Approximate since the individual frames were not titled. 


4. Minus Density Comets 


Much concern was expressed by the photographic interpreters when an 
image resembling a missile in flight was discovered on forward frame 17 of 
pass 55D. Isodensity traces were made, subjective analysis was accomplished, 
and mensuration was performed on the image in question. It was felt that the 
imare was too sharply defined to have been optically formed; however, no 
jefinite answer to its origin could be given. 


No record of the image ir cuestion is present on any of the corresponding 
7+ material and, thus, no stereo examination is possible. It was calculated 
hat a missile traveling at a high velocity could have escaped coverage by 
ne aft camera and, therefore, lack of complete coverage did not rule out 
he missile hivothesis. 
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Further, examination of the mission record revealed 6 additional 
images similar to the one in question. They are present on pass 121D in 
frames 70 and 71 of the forward material. The newly discovered images are 
located 1.3 inches from the frequency mark edge of the film and are oriented 
approximately parallel to the major axis of the film. It was concluded that 
the image in question on pass 55D was due to ochysical contact with the 
material and was not @ rocket in flight. 


Subsequent consultation with the film manufacturer disclosed that such 
imases are currently under study by their production quality control personnel 
since these minus density comet~shaped images have been discovered on raw 
stock shorti;y after manufacture. 


The following photomicrographs illustrate the original image in question 
and one of those subsequently discovered. The similarity of the original 
image to the configuration o: a missile in flight is remarkable and it is 
understandable why such concern was expressed. 
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FIGURE 8, EXAMPLE OF PLUS DENSITY COMET RESEMBLING A MISSILE IN FLIGHT 


FIGURE 9. EXAMPLE OF AN ADDITIONAL PLUS DENSITY COMET-TYPE EMULSION DEFECT 


The missile configuration of the plus density comet illustrated on the 
left page caused much concern. The resemblance of the emulsion defect to a 
missile in flight is remarkable and only after extensive study was the image 
discounted as being optically formed. The right photograph illustrates a 
similarly formed image which does not resemble a missile. 


The spots scattered throughout the entire format of the illustration 
are images of bubbles in the base support backing. These are the result of 


tne aepth-of-focus of the photomicrogravh system employed to produce the 
race tive Trom whier the sutseauent prints were made. 
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Both illustrations are photomicrographs of the original negative. The 
photomicrograph negatives were produced at magnifications of 30X. The 
following photographs are 10X enlargements of those negatives which brings 
the total magmirtication of these illustrations to 300X. 
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FIGURE 10. EXAMPLE OF DENDRITIC STATIC DISCHARGE TRACE 


One of the more severe dendritic static discharge traces is illustrated. 
Sucn traces were numerous throughout the mission and degrade the imagery 
which they cover. 
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FIGURE 11. IMAGE OF FOREIGN MATTER 


The Tirst Tew passes of the aft photography contain streaks of minus 
density. These minus density streaks have been noted on previous missions 
arc have teer attributed te obstructions in the optical path caused by 
particles of toreign matter in the system. It is seldom that the streak- 
causing particles are imaged as a stationary object rather than as a streak. 
The minus density streak caused by this particle, although not visible in 
the illustration, is present in the scan direction trailing the stationary 
image. 
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FICURE 12. EXAMPLE OF SOLAR REFLECTIONS 


Highir ,elieitive surfaces such as ice formations, shiny metal rooftops, 
ari Ca@im water ec ‘: ined with the proper look angle and solar elevation can 
yiucuuce severe giare conditions. The photography illustrated here is so 
severely degraded by solar reflections that the information content of the 
aquatic regions and surrounding areas is lost. Since such glare is a product 
c? look angle and solar elevation the forward photography is not affected by 
this set of conditions. 
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4 PART lit. IMAGE QUALITY 


1. Definition of Photographic Interpretation (PI) Suitability 


PI suitability is an assessment of the information content of photo- 
graphic recorneaissance material and its interpretability. <A number of 
interrelated factors are involved, such as the quality of the photogra- 
phy, the extert of target coverage, scale, and weather limitations. 
However, the >undamental criteria for assigning a PI suitability rating 
may be reduced tc (a) the scove of the photographic coverage and (b) 
the degree tc «hich a vhotographic interpreter may extract useful and 
reliable inftcr=atlon crom the material. 


FI suitarilit:- ratings are: Excellent, Good, Fair, Poor, and Unuse- 
able. These ratin=ss refer to the overall interpretive value of the photog- 
raphy obtainec from a particular reconnaissance mission. Individual 
targets may alsc be assigmec PI suitability ratings. The standards that 
jetermine assismment of the various ratings are: 


Exceller.t: The vhotosravhy is free of degradations by camera mal- 
Tunctions or treecessing vaults, and weather conditions are favorable 
throughout. Tne imagery contains sharp, well-defined edges and corners 
with no unusua. cistortions. Contrast is optimum and shadow details, as 
= well as details in the highlight areas, are readily detectable. Observa- 
; tion of small objects and a high order of mensuration are made possible 
by the consistently good quality of the photography. 


Good: The photography is relatively free of degradation or limiting 
atmospheric conditions. Edges and corners are well defined. No unusual 
eistorvions are present. Detection and accurate mensuration of small ob- 
-€0cs are feasizrle, but te a lesser cesree than in material rated as 


me 
s2elient. 


we ee 


-_ 


Tair: Derradation is present, and the acuity of the photoszraphy is 
less than optimum. Edges and corners are not crisply defined, and there 
32 ieS2 of getail in shadow cr highlight areas. Detection and identifi- 
cation cP small or/’ects are possible but accuracy of mensuration is 
limited bi the “all-off ir imare quality and the less-than-optimum con- 
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Fucr?; Tamev@-incuce: cegracaticns or weather Limitations severely 
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2. PI Suitability, Missions 1028-1 and 1028-2 


Te PI suitability of the photography obtained on this mission is 
considered to be good. The imagery has a crispness not obtained since 
last winter wher. similar atmcspheric conditions prevailed. The quality 
of the aft material is slightly better than that of the forward as is 
customary for the system. This judgment is based on imagery contained 
tr the camera number two-thirds of the frame since that nearer the 
frequency mark edge is less than optimum. Although snow cover, semi- 
darkness, and oblicuity affect the quality of the mission, adverse 
atmospheric conditions are, by far, the largest degrading factor. 


A total of 425 targets was read out and reported on in the prelimi- 
nary evaluation. Many targets were rated as poor to fair in quality due 
to the aforementicned restriction imposed by atmospheric conditions afect- 
ime approximatel. 20 percemt of the mission. 
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FIGURE 13. EXAMPLE OF FORWARD PHOTOGRAPHY OF SNOW-COVERED TERRAIN 


FIGURE 14. EXAMPLE OF AFT PHOTOGRAPHY OF SNOW-COVERED TERRAIN 


The contrast extremes afforded by the high reflectivity of snow cover 
and the snow-free areas in cloud shadow are shown. Detail is detectable 
in both the high and low density portions of the photograph. The slightly 
better quality of the aft-looking photography can be seen. 
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FIGURE 15. EXAMPLE OF FORWARD, SNOW-FREE PHOTOGRAPHY 


FIGURE 15. EXAMPLE OF AFT, SNOW-FREE PHOTOGRAPHY 


The slightly better quality of the aft-looking photography can be 
observed in the following illustrations. The additional detail present 
in snow-free photography is readily seen when these photographs are 
compared with those of the preceeding illustration. 
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kL, MIP, Missions”1028-1 and 1028-2 - 
Based on the foregoing criteria, frame 11 of pass 46D from the aft- 
looking panoramic camera was selected as the MIP frame on Mission 1025-1. 


This frame displays good exposure and contrast. The solar elevation 
during acquisition was 27°24' and the film received the full level of 
processing. Small objects are readily detectable and the edges and corners 
of buildings are well defined. The aft photography is slightly better than 
the forward as is generally the situation for flights at this time of the 
vear. 


Aft frame 16 of pass 126D was chosen as the MIP frame on the second 
portion of the mission. The solar elevation at the time of photography 
was 32°46' and the film received the full level of processing. The quality 
throughout the second half of the mission is equal to that of part one. No 
new anomalies developed to impare or improve the image quality. An MIP 
rating of 85 was assigned to both parts of Mission 1028. 
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FIGURE 17. EXAMPLE OF FORWARD FRAME CORRESPONDING TO MIP FRAME, MISSION 
1028-1 


FIGURE 18. EXAMPLE OF MIP FRAME, MISSION 1028-1 


The MIP frame and corresponding forward frame on Mission 1028-1 are 
illustrated. The good quality of the imagery is apparent in the 20X photo- 
graphs. Corners and edges of buildings are sharp and clearly defined, 
vehicles are easily distinguishable, and other small objects are readily 
detectable. The better quality of the aft-looking photography is plainly 
visible. 
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FIGURE 19. EXAMPLE OF FORWARD FRAME CORRESPONDING TO MIP FRAME, MISSION 
1028-2 


FIGURE 20. EXAMPLE OF MIP FRAME, MISSION 1028-2 


The MIP frame and corresponding forward frame on the second portion of 
the mission are presented at 20X magnification. The quality of the photo- 
graphy accomplished on 1028-2 is equal to that of 1028-1. Vehicles on the 
roadways are easily located and engine nacelles, on the larger aircraft, are 
readily detectable. The aft-looking photography continues to be of better 
quality than that of the forward-looking photography. 
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5. Highlights of the Mission 
Highlights of the mission include: 
a. Four new launch groups were identified. 
b. Two new missile launch sites were discovered on txis missior. 


ec. Prevarations for an approaching test were observe? at a 
nuclear test cite. 


G. It «ss determined that a new building at a sucle-r warheac 
handling facility is the drive-in-type. 


fas detected that a recently constructed radar position 
nied. 
5. Image-Anal--sis of Resolution Targets 

A single sar-ct disvla; was photozraphed under good weather conditiors 
on this miacsicr. The ground resolution, as read by 3 experienced 
photographic anai;sts on the original negatives and on seccnd seneration 
positive prints, is presented in the following table. In target orientation, 
those bars which are most perpendicular to the line of flight determine the 
resolution in the flight direction. Those which are most perpendicular to the 
direction of scan determine the resolution in the scan direction. There is 
no indication that the relation between the flight and scan di: =ction . 
resolution is svctematic in nature. This bias was not evidert -n other per- 
TONS O> Zhe MisSicn, 

ane Pege otc SS Se PEKes Cerrecs are also presence: }.cverver, 1s: Te 

tarcet readirzs it must be noted that these targets were .iractivated and their 
cor.dition at the time of acquisition is unknown. 
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1. Edge Spread Function 


The technique of obtaining the spread function from microdensitometer 
edge traces is used as an objective measure of the image quality in mission 
photography. The spread function curve represents a summation of the separ- 
ate elements of the photographic system. By taking the Fourier Transform 
eof the spread function the modulation transfer function of the system may be 
cotained. 


To satisfy the desire to express image quality in terms of a value, a 
single number is determined from the spread function curve by measuring its 
width at 50 percent amplitude. This width is expressed as a micron distance in 
image space and may be converted to a distance on the ground. On domestic 
passes. wnere three bar resolution targets have been available the ground 
sistance determined from edge trace analysis and from the targets has beer 
Sound to be comparable. 


The microdensitometric analysis of edges in the image requires that the 
cr ‘ect edge fulfill. the conditions of a unit step function, i.e., exist for 
an appreciable distance at a fixed brightness level and change abruptly to 
a new level which exists for an appreciable distance. This requirement is 
usually achieved by rooftops of buildings in large-scale photography, and 
aircraft runways or taxiways in small-scale photography. : 


The mission is examined to determine the MIP frame (Mission Informa- 
tion Potential) which is a subjective selection of the best photography. 
Straicht edges in this imagery meeting the criteria of a step function for 
& lencth cf at least 120 microns are selected for scanning with the micro- 
SEC cL VC Me cer « 

The microdensitometer used for the traces in this report is located at 
the SPPF facility. The location of the traces was directed by representa- 
sivec from NPIC at SPPF. The instrument is the Mann-Data Micro-Analyzer used 
with an effective slit of 1 micron by 80 microns. A scan speed of 0.05 
wm/ninute and a chart speed of 4.1 inches/minute was used for a recording 
=. crecimer exyvansicr o7 20°7:1. One inch on the recording equals 12.2 
™iirernc ctr. the specimer.. The traces produced represent a plot of deflec- 
sicn vercus distance. The deflection of the pen is essentially linear with 
sencity ans the horizontal lines or the chart numbered 1 to 7 equal O to 
gencictz. At the same time the traces were made, the electronic output 
cienmailr from the instrument were diritized as density values and recorded 
" varer tane ccr direct analvcic ry: an IBM 1710 computer. 
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In the table‘on the next page the following computer outputs are listed 
for each edge traced: The 50 percent amplitude width of the Line Spread 
Function in microns, the reciprocal of the 50 percent width in millimeters, 
and the intersection point of the modulation transfer curve and the aerial 
image modulation curve. The procedure used in the derivation of these values 
is described in the SPPF Technical Report No. 101-31 (page 79-82). The edge 
orientation angle is determined in the microdensitometer and is 0° when the 
edge is parallel to the major axis of the film and 90° when the edge is per- 
pendicular to the major axis of the film. 


The edge traces were made on the original negative of this mission. The 
imagery traced is contained in the frames considered to be typical of the 
best in the mission. 
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LINE SPREAD FUNCTION 


Trace Pass 50% 1000/50% wre / AIM Edge 
Number Frame Width Width Intersect Orientation 





1 CO2A 46D/11A 12.05 154.0° 
2 COLA L6D/1L1A 10.2y 97 118 162 .6° 
3 C96A L6D/11A 10.44 96 99 162.6° 
4 cO8A L6D/11A 11.5u 87 97 163.0° 
5 C1LOOA Lép/11A 6.9y 145 151 163.0° 
€ CLOCA LED/LLA 19.Lp 98 97 TO20 
T CLOLA LED/1LA 11.3, 88 86 70.4° 
S ClLlOA 126D/16A ll.lu 89 76 165.0° 
9 CLI2ZA 126D/16A 11.94 83 85 165.8° 
10 Cll4A =: 126/16 9.3u 107 96 91.0° 
11 C116A 126D/16A 10.5n 95 96 150.6° 
12 Cl118A =—s-_—«126D/16A 8.8, 113 115 - 119.6° 
12 TLS0A 126D/14A 1. .9n 67 66 120.69 
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FIGURE 21. ORIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 1028-1 


Those edges across which microdensitometric edge traces were made are 
illustrated in the accompanying photograph. Arrows indicate the approxi- 
mate location of each trace. 


NPIC K-ge88 (8/86) 


- 48a - 


Handle Via 


vababewenerntrt 
fOr SECRET RUF Contrel System Only 





Handle Via 
Folens REENGLE 
Contre! System Ouly 


Camera . 
Pass * # e@ 
Frame. .« « e 


Date of Phoke enaur: . 

Universal Grid Coordinates 
smlargement Factor . .. =. 
Geographic Coordinates ° 
Altitude . . «6 « « « ° 


Camera Attitude: 
PLGCN os «ev 
eg A ee 
YEW a we ee ce 

Local Sun Time . 

Selar Elevation. 

Solar Azimuth. . 

ZEPCSUPE ». « 6 « 

Vehicle Azimuth. 

Processing Level 


Aft 
46D 

ti 

27 Dec 65 

30.5 - 13.0 
20X 

38-54N 092-56W 
610,865 


« L445! 


0°34 t 
one 
1233 
27°ak | 
188° 
ei 
via 





re. 


Approai™ ate flignt direction 


an mma te 
* ear 


ater ore perce aor im torn at. 


Approximate scan direction 
on photog! apn 


Negative viewed with emulsion side down. 





- L8b - 





NFIC 





ig 66: 


Raadle Via 


Contre! System Only 





Handle Via 


Control System Only 


bs 
+ 
a 
i earn 


Handle Vie 


Control System Only 








te TOB-SEGRET-RUFF Ss 
—Salesthituele d 


Control System Only ~NO-FOREION-DISSEM™ 


















susncbenscecssdssataces 
PEER 
sa sa Fee reese? 








NPIC K-@068 (7/86) 


46D 


Frame Number: 11 Aft 


at 50% amplitude: 11.0 


Reciprocal of LSF width at 


Line Spread Function width 
50% amplitude: 91 
Edge Orientation 154.0° 


Trace Number: 1 
Mission Number: 1028-1 
Pass Number: 
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Trace Number: 2 
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Pass Number: 460 

Frame Number: 

Reciprocal of LSF width at 
50% amplitude: 97 
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Frame Number: 11 Aft 

Line Spread Function width 
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Reciprocal of LSF width at 
50% amplitude: 96 

Edge Orientation: 162.6° 
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Mission Number: 

Pass Number: 460 

Frame Number: 11 Aft 

Line Spread Function width 
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Reciprocal of LSF width at 
50% amplitude: 98 

Edge Orientation: 70.0° 
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FIGUFE 22. OPIENTATION OF MICRODENSITOMETRIC TRACES ON MISSION 
1025-2 


Those edges across which microdensitometric edge traces were made are 
illustrated in the accompanying photographs. Arrows indicate the approxi- 
mate location of each trace. 
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Those edges across which microdensitometric edge traces were made are 


illustrated in the accompanying photographs. Arrows indicate the approxi- 
mate location of each trace. 
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APPENDIX D. DENSITY READINGS 


Density readings were taken using a Macbeth QuantaLog Densitometer, 
Model EP 1000, with an ET 20 attachment and a 0.5 mm aperture. All values 
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LIMITING _ .. : ; TERRAIN l 
Average Dmax 1.27 Average Dmax 0.91 
Average Dmin 0.30 Average Dmin 0.38 | 
Average Gross Fog 0.09 
High Dmax 2.08 High Dmax 1.88 | 
High Dmin 0.94 High Dmin 0.88 
High Gross Fog 0.14 
Low Dmax 0.40 Low Dmax 0.35 f 
Low Dmin 0.07 Low Dmin 0.16 
Low Gross Fog 0.04 : 
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APPENDIX E. CLOUD COVER ANALYSIS 


lL. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1028. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of photog- 
raphy. The data is obtained by analysts specifically trained in estimating 
cloud cover by designated categories. 


Five cloud categories have been formulated for use in this photography 
(Reference, Table 1). These categories allow for the wide latitude of 
cloud cover conditions commonly found on a frame of this photography. Note 
in Table 1 that a mean cloud percentage value has been calculated for each 
category for use in cetermining a combined cloud cover percentage for all 
operational passes of the mission. , 


The occurrence of each cloud category within an operational pass is 
expressed as a percentage of 100 and appears in Table 2. Each percentage 
is a ratio of the number of occurrences of a given cloud cover category 
to the total number of cloud observations in a photo pass. For example: 
if the number of category 1 occurrences in a given pass is 200 out of a 
total of 1000 (250 frames x 4 quarters), all categories combined, then 
20 percent of the pass would be classed as category 1. 


Also a cloud cover percentage per pass is included in the last 
column of Table 2 under "Cloud Cover % Per Pass". ‘This value is deter- 
mined by the summation of the products of category percentage in each 
pass and the mean cloud percentage for that category as established in 
Table 1. For example: if it is determined that the following percentages 
exist in a given pess: 


20h Category 1 
15% Category 2 
30% Category 3 
25% Category 4 
10% Category 5 


Then, by using the mean cloud percentage established in Table 1 
the following coriputations are made: 


0.20 x 5.0 = 1.00% 
0.15 x 17.5 = 2.63% 
0.30 x 38.0 = 11.40% 
0.25 x 75.0 = 18.75% 
‘0.1C x 100.0 = 19-088 
3.7 


Hence, 43.6 percent of this pass is cloud covered. 
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CIOUD COVER CATEGORIES 


CATEGORY PERCENT OF DESCRIPTION MEAN CLOUD 
NUMBER CLOUD COVER PERCENTAGE 


1 Less than 10% Clear 5% 


2 10% - 25% © Small Scattered LT 5% 
Clouds 


3 26% - 504 Large Scattered 38% 
Clouds 


4 51% - 99% Broken or Con- 75% 
nected Clouds 


5 100% Complete Over- 100% 
Cast 
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Cloud Cover Data, Missions 1028-1 and 1028-2 
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*-Cverall mission cloud cover percentage. 


*Average percentage by category 
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: . +s APPENDIX F. MISSION COVERAGE STATISTICS 
1. Summary of Plottable Photozraphic Coverage, Mission 1028-1 


Mission ic26-1 





USSR 11,522 1,698 , 722 12,23¢ =: 1, 804, 376 23,751 3,503,098 
Caics €,CCS Drewes 0,i9¢ 890,952 12,201 2, 762,CT4 
Mer -clia TH 202,054 65- 95 ,48L 1,397 20L ,538 
setae 927 162,251 69- 135,136 LG. 296 , 420 
Suda 237 2,194 35 51,426 637 93,622 
Nert: Vietnam Bal aa oe 267 38,982 605 87,C16 
Nort:. Korea 2390 2= 5540 252 18,542 542 43,185 
once rage 33,366 2Ti 43,192 542 80, 75¢ 
Busts 256 37.€68 25€ 37,668 516 T5 5 336 
Tee 2-3 35,+Te 2s 33,726 u7l 69,204 
Zurt Sermen 236 35,272 235 35,872 iva 1 Fuk 
Cozc:.ccisvakia 229 33,99€ 182 27,664 hi} 61,662 
Mexis: ergy 3C , 94S 17s 2h 908 391 55,856 
ae ee vex 20-26 15- 22,484 335 48,91C 
ah eaee aie L6C 22,72C 23+ 19,028. 294 42,748 
Sia Ses 5 2~ GC 1L5 2b. ,gho 290 ug ,880 
2 ut.. Hores hig Troe 53 3,358 288 11,096 
Tuamstu 
Archipelago 112 3, 784 174 6,020 286 9,804 
Esypt 154 17,466 131 16,756 285 34,222 
Alaska US lek 21,080 124 21,080 248 42,160 
Huncary 135 19,710 135 20,520 270 40,230 
aie canta OT 16,684 145 24,940 eke 41,624 
Se hate 145 at, 9hc 27 16,684 2ke 41,624 
wot Semary or ,2c5 1-2 21,584 236 35,872 
arts eet 206 anes =CS iE bos 200 28 , 800 
PLM aes ig 5g SEES sae La Cte 29¢ 21,504 
o. ue Bee oe a 10,8c¢ i8C 27, CCC 
Ls... nw w= 000 ot 11,680 160 23, 360 
es ALT 17,082 3b 4,964 151 22,046 
Vo Foose 162 14,892 54 8,208 156 23,100 
fe oe Ba fe 14,126 13 2,774 150 21,900 
Seas Re See 
220 Te eat 28 72 10,800 hb 21,600 


Nondurac ot aoe & 67 7,776 134 IDs 20e 
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Toailand 7 1C ,22c 62 9,C52 432 19,272 
E2 Salvador 67 7,776 34 4 896 101 12,672 
Israel a “,h02 66 1,846 97 6,248 
Pertusuese Guineas 2k 2,128 73 12,556 OT 16,684 
Faxistan et 7,i5e 25 3,650 7h 10,804 
anmogs e- TOC L7 Thiet en 7,90u 
onduras 3h ~,690 3h 4, 896 68 9,792 
Sweder. 68 1,cé— 68 1,064 
cords ae ~ 402 33 4,685 a 9,085 
Austria E 5,692 1h 2,125 52 7,82C 
Gambia eb L126 au 4,125 Le 8,256 
Srutas 42 £,132 4a 6,132 
Rumania 2c 2,92C 20 2,920 
TOTAL Q2E,436 5,552,436 24,535 3,571,645 LE,972 = 7,124, 28h 
C st eeee a US sions 7.662 819 89, 7h 1,600 169,406 
Bas yee se soy ee 25,354 3,661,592 50,571 7,293,690 
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2. Summary of Plottable Photographic Coverage’, Mission 1028-2 


Mission 1028-2 
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Country 











USSR 6,507 = 1,286, O72 9,215 = 1,342,770 18,022 2,628,842 
Chine 7,901 1,094,270 8,166 1,190,882 16,067 2,285,152 
TeaeHacin “22 “3,72 406 52,696 827 102,414 
Mail 33— “7 21h 351 50,17 6&2 37, 384 
Saban 325 “3,028 373 53,818 682 96,044 
Indic Sat 253095 295 45 ,06& 645 GE , 632 
We ae os act H2 5-20 311 45,196 599 87,622 
aoe oe Hoyt 256 37,665 ~3 79,275 
Pram 225 -5,CLe 259 39, 366 542 $2, 384 
fect ee Li 2at a7 200 236 32 ,13¢ 534 TT, 690 
oe. Viet ar 262 23,320 271. 30,814 533 60,634 
— 2<2 20.928 2L0 18,054 4e2 ub ,96E 
bens 227 32,234 227 32,234 bu 64,468 
Serene aa5 30, 354 172 25,112 421 61,466 
Passaic 275 eae 211 29, 962 416 59,072 
cece 27 52,256 152 21,58+ 379 53,816 
Fa shoe 25.04C 185 26,640 370 53,280 
pe -2" m9 Se 1L& 16,756 3C2 36,494 
Poland 139 21,128 148 22,496 287 43,624 
North Korea 162 20,216 i2l 13,832 283 34 O48 
Algeria 160 22,720 415 16, 330 275 39,050 
Niger 160 23, 360 109 15,914 269 39,274 
Syria 148 21,312 Ji1 15, 984 259 37,296 
Sys gise, 70 2,126 148 4,560 218 6,688 
3 levaris gh. 12,400 86 10,488 180 21,888 
Corky Pee Toco 1c2 12 , 320 173 19,920 
2, 2% in ,€3- 36 5,256 165 2k. ,090 
Boge tier - a a o2 1i,972 162 23,652 
3 ane == “sete ee a 2, 3ec a5 12,192 
Peueahd eg Byer G0 13,680 12g 19,608 
Mexic. cal 1¢,082 LT 6,674 118 16,756 
AS Pianistac 45 6, 39C 68 9,656 BE 16,046 
Too ar. oe +e 8 1,568 73 11,002 
a ae Pe TO 2,126 
=ftOor € ota 64 9, 344 6b 9, 344 
Breen, 2s. 22 3, 344 L6 6,992 
ce 7 Sig SF . 26 4 CSE 
ee Cag es Bie te, Os 23,249 3, 309,528 46,082 6,522,622 
oy es a toy Oe L395 69, 315 97% 130,906 
ee ar eee he ag were 26 O55 3,376, 840 £7,055 6,653,530 
a 
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APPROXIMATE TRACK OF MISS!ON 1026-1, 25-29 DECEMBER 1965 OVER AFRICA. 
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APPROXIMATE TRACK OF MISSION 10281, 25-29 DECEMBER 1965 OVER SOUTH AMERICA. 
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